PA' 



SPECIFICATION 



1 226 483 



DRAWINGS ATTACHED 
(21) AppliiatiDn No. 53081/69 (22) Filed 29 Oct 1969 
pi) Conveatioo Applicatbn No. _ . ^ • ^ ^ .^^^ . 

P18 12105,6 (3!^ ra^2Dep. 1968 io 

(33) Goanany^OT^ 

(45) Cbaiplet;e fibMBcatioiipiiUislied 31 Masch 1971 

(51) Intecnstiond OassificatioaF 16 d 63/dO 

B 04 b 7/09 

(52) Index At aiocq^taoce 

B2P 9B 

Jim IB ZB 2M1B4B 2MIO 

/54) BRAKING SYSTEM FOR CENTRIFUGAL SEPARATORS 
AND SEPARATORS INCORPORATINO SUCH A SYSTEM 




(71) We; WESTFAUii Separator A.G.. 
a Gennan Body ODipoiate» of 4740 Odde^ 
Westfaleo, Posoach 4 und 6» Gennany, do 
hereby dedate the inveaCioB, for winoi we 

5 pxay that a patent may be panted to lu; 
■and- die memod by wluch ft is to be per- 
fonned, to be pattiaaiady descifted in and 
by the foOowhig statemrait ' ' 
This hivention relates to centrifugal 

10 separators and is concerned widi braking 
the sy^ems of sach s^arators. 
Modem centnfag^ s^aratots nre 

• eqoniped widi brakes in order to ^lortea 
fhekxng running down times of the drum. 

15 which rejuresent pure loss times. Under 
certain obndiUons a large amount of damagiB 
can be avoided with rapid braking c£ the 
drmn. Thh is fat example tiie case whoi 
an imbalance o^urs and the whole macftfne 

20 beg^is .to vibrate. In association with other 
measures of a technical operation natQie» 
e.g. fa the washing throu^ of die dnmu it 
is advantageous to reduce temporarily the 
rate of revolution of the drum oy braking. 

25 The aim of tlie invention is to create 
a pafticuiarly ^ective braking device for 
separators in order to bring uie drum to 
a standsdll as quickly as possible* or to bring 
the drum to a g^tly reduced rate of 

30 revolution. 

Brakes are known» which are arranged on 
the fixed s^arator frame, which are oper- 
ated manually. electroxnagneticaI]y or also 
pneumatically, and which act medianically 

35 on the rotaoi^g drum on a brake plate 
■fixed on the connter-daft 

It is also known to reverse the rotational 
field of a poi^hase induction motor used 
far .the dnvo by changing the poling of 

40 two phases; and to allow the motor to act 
as counter-current brake. 

Mechankal brakes have the disadvantage 
that th^ .wear out» and also cause wear 
ai^ tear xsf the braked part. Polyphase 

45 induction motors which are also to be used 
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as counter-cacrenl farakei^ must have a de* 
^tea of appiopc&aB diennal technical nature, 
are maxiaacs considerab(^ more ex* 

Wi^ bodi t^mes of brakes; large quantities 50 
of heat are also devebped* whkfi cannot 
be dispersed rabidly enou^ and which* 
^erefore lead to ov6riieatxn& 

In order to avoid these disadvantages of 
the known brakes, a hydrodynamic bc^e 55 
has already been proposed, which consbts ' 
cf a ring having U-shaped cross-section, into 
whidi &ere pro^des a ring plate as br^- 
tog element and a supply line for the brake 
fluid, whereby either die ring or the brak- £0 
ing plate is meed to the rotating drum and 
the other part is fixed to the stationary 
separator frame. Sudx a hydrodynamic brake 
is described and claimed in the present 
Applicants* Specification No. .41477/69 ^5 
(Serial No. 1 223 396). 

It has now been shown that a j^dro- 
dynamic brake has a completely diftorent 
characteristic to a mechamcal brake or a 
couater^current brak6. Whilst die known 70 
brakes have a linear charactmstiG; that of 
a hydrodynamic brake is almost hyperbolia . 
Li the known brakes; die reduction of the 
rate of revolution is thus constant in the 
same intervals of -dmckWidi a hydrodynamic 75 
brake it is very much greater in the first 
phase of the braking process, in order to 
xiecrease more and more. In the range of 
higher rates of revolution, a hydrodyoEunic 
brake is therefore considerably more ^ecdve 80 
than a inecfaanical or countercurrent brake» 
whilst in the range of lower rates of revolu- 
tion the last-meutioned is more effective dian 
a hydrodynamic brake. 

According to ihe present invention a S5 
centrifugal separ^or has a brake assembty 
comprising in combination, a hydrodynamic 
brake and a mechanical and/or counter- 
current brake, arranged so that at the com- 
mencement of braking, at le^t the hydro- $0 
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dynamic brake is opctadvc and sabseguenily 
at least the mechanical or counter-cuirent 
bnJce is operative. 
Tht mventxon may be peEfoimed m many 
5 ways and one sped&c embodiment ^ now 
he described by way of example with rcte- 
CQce to the accompanying drawings m 

Figure 1 is a scfaemauc elevadon of a 

iO coatrifugal separator according to the pMOit 
invention, having a hydrodynamic oralc^ 
and a mechanicd and an electrical brake, 
and , . 

Figqre 2 is a graph showiAg the relation- 

15 ship between rotational speed and time usmg. 
various ^vpes ct brake; 

&i Figore 1 the separator comprises a 
stationary snpporting frame indicated gener- 
ally at 1 sapportins a rotatable drum inr 

20 dicated igen^lly at 2. A U-shaped or 
jdhaxmA section ring 3 is secured to the base 
of the toiin 2 and a brake plate indicated 
generally at 4 is fixed to the stationary frame 
^. The ring 3 is open at its inner pergihery 

25 and the brake ptoe 4 is provided with a 
flange 4A whi& ext^ids mto Ihe section 
of ihe dug. Brake fluid is arranged to be 
supplied to tiie stationary plate 4 nndop 
pressure ^hroug^ a ;i^eline mdicated at 5. 

30 Si operation, when tiie drum is to bebr^ed 
a >awe 6 is qpebed, as more fully desau>ed 
hereafter; brake fliaid is sprayed under pres- 
sure ag^nst tiie tese of tiie drum 2 and 
is cenSifiiged out into ah annular chamb» 

35 7 formed by the section of tiie U-shaped 

• ring 3. The chamber 7 is provided wim 
one or a number of bores 8 which lead out- 
\rards to that the c3iamber 7 empties auto- 
maticafly when tiie irimphr of brike flnid is 

40 stopped. If desared. the brake plate 4 can 
be provided wi& ribs or. the life. D^end- 
ing nppn &e quantity of brake fluid sup- 
plied tiie chaznber 7 fills wifli fluid to a 
greater or lessee extent so Aat witii tiie 

45 ffld of the valve 6 tiie degree of brakmg 
can be re^^idated. ♦ ^ 

The oemtri&gal separator is also equipj?ed 
WMl a mgrlwi^i^'' Inrake indicated gQ:iGrBny 
at 10. Xhis mediani(»l brake is of conven- 

50 tionai constrnction and comprises, a brake 
shoe indkated at 11 wludi is arranged to 
be operated by a magnetic coil 12 and when 
so operated engages against tiie side of the 
drum 2 to reteid it 

55 %a operation when tiie drum 2 of the 
separator is to be braked a switch S m an 
eifictnc dicmt is closed by the operator. 
'This is arranged to oi>en the valve 6, whidi 
is magnetically operated by energising its 

60 operating inagn^ so. that fluid is sup- 
plied tiiron^ tiie pipeUne 5 and is sprayed 
against 4e drum. A time relay T is also 
set into operation when tiie switch S is 
dosed, the rday bemg arranged to be oper-* 

65 alive after a predetermined time interval. 
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When tiie s^ tune has passed the relay is 
arranged to close a contact tj, which m turn 
operates tiie magnetic coil 12 to engage liie 
brake shoe 11 against the drum. 

A counter-current brake may also be 
used dtiier instead of or m addition to tte 
mechanical brake. In this case tiie switch 
S is operated as before by the oper^r 
and again actuates tiie time relay T. After 
tiie predetermined time has elapsed the time 7> 
relay is arranged to close contact U as 
and/or to move contacts and U wl|u^ 
are arranged to switdi over phases Lj and 
La of tiie lines leadmg to tiie drive motpf 
Thus a revCTsal of me rotational field is w 
effiected and hence braking takes place -by 
count^ow of current In tiiis case when 
the drurn has reached a standstill an arrai?g^ 
meiit is incorporated to open the switch S 
i>£pln so that tiie drum wM not b^m' to *>> 
rotate in the oppoate directioiL ; 

In anoiher emlx»limait tiie mechani^ 
brake 10 may be arranged to be actua^ 
manually to operate during any part of tiie 
bracing operation. , ^ ^ . 

The characteristics of a hydrodynamic 
brakes a countCT-cnrrent brake and varigiis 
#aie combinations are illustrated grapnio- 
ally In IRgure 2. , ' • « 

A drum filled witii liquid and rota^ ^> 
at 4S0Q r^-m. was braked wifli a counter- 
current bre&a drve A is die -cbaractenstip 
of this braifce. Tlie diw of tiie rate ; of 
revolution is constant in ihe same time Mtcr- 
vals and is s^profflSiaMtely 800 r^an./ltflm. *w 
After' Si6 n&utes, ^standstill of the drum 
was achieved. A medNflnical brake used as 
a 6omparison had practical tiie same 
characteristic 

Qirve B is the characteristic of a hydro- 
dynamic brake, which was supplied with 
constant quantity of brake fluid. Its pkth 
is ahnost hyperbblia In tiie first 30 secorul$, 
it brought the drum io ahnost bait the rate 
of revomtibn but iafter this it became steadij^ 110 
less effective. The drum ran dowly down 
and had come "to a standstiH after:. 10 
Bunutes. 

At ftie pomt P, ihe carve B was ^proxi* 
mately as steep as the curve A. This point 115 
was reached after iS minutes. The rat& of 
revolution of tiie drum was at this tune 
stifl 1320 r.pjn. In a subsetjuent test, tiie 
hydro^mamic brake was switched ocS and 
the counter-current bra3ce switdied on at 12Q 
this time. The furtiier path of the cnrvb B 
is designated with G For the braking'' of 
1320 r.pah. tiie counter-current tarake re- 
qufres L65 minutes, so that after a total of 
3.15 minutes the standstill of the dnm was ;*25 
reached, as the diagrams shows. With the 
rate of revolution of 1320 npjn. the rota- 
tional ^ergy of tiie drum is however only 
8.6% of that which it possesses at 4500 r.p jn. 
Tlie oiunter-current or mechanical brake 130 
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tiros only has to pecfona a small amount 
<tf ^ffoik in the final phase of the hrakiog 
process^ so tihat tiie di^dvantages assodated 
wUh ftaoL in gcnetal ppeiadon are to a veiy 

5 great extent avoided. 

Qirve D shows the path of the rate 
at levolution in depeodeace upon the time 
when hydrodynamte biake and oonoter- 
cuirent brake axe in operation during the 

.10 total braking tima As can be seen fxom 
die course the corve^ the hydrod^ianuc 
brake has no more recognisable infloenoe 
in the end phase. The last part of the curves 
D runs practsrally paraUel to the curve 

15 C or A. 

"SmAT WB GLAIM IS:— 
1. A centritagal sq^aiator having a brake 
asseml^ comprising in oombinatioD a 
20 hydrodynamic brake and a mechanical 
and/ox counter-current brake arranged so 
that at the commencement cd braking at least 
the hydrodynamic hoiks is operative and 



subsequently at least the mechanical or 
counter-current brake b operative. 25 

2. A centx^gal s^arator as claimed in 
Claim 1 in whidi at least die medianical of 
counter-current brake is arranged to be in 
operation at. die tennination of braking. 

3« A centciCugal sa)arator as claimed in 30 
Claim 1 or Claim 2 m vMch a time con- 
trolled switch is arranged to be brougjit 
into op^tioh at the inidation of braking 
and is adapted to operate die merhaniral 
or counter-current bnke after a predeter- 
mined interval. 

4. A centrifugal separator substantially 
as described herein with reference to the 
aocompanying' drawings 

For the Applkants, 
G. R REDFEftN & GO., 
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